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DEVICES, KITS, AND METHODS FOR PLACING MULTIPLE 
INTRALUMINAL MEDICAL DEVICES IN A BODY VESSEL 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] This application claims priority to United States Provisional 
Application Serial No. 60/465,197, filed on April 23, 2003, the entire disclosure of 
which is hereby incorporated into this disclosure in its entirety. 

FIELD OF THE INVENTION 

[0002] . The present invention relates to methods of delivering multiple 
intraluminal medical devices into a body vessel. In preferred embodiments, the 
invention relates to methods of delivering multiple prosthetic venous valves into a 
body vessel. The invention also relates to medical devices and kits for use in the 
methods of the invention. The invention further relates to methods of supplying 
intraluminal medical devices. 

BACKGROUND OF THE INVENTION 

[0003] Minimally invasive techniques and instruments for placement of 
intraluminal medical devices have developed over recent years. A wide variety of 
treatment devices that utilize minimally invasive technology has been developed 
and includes stents, stent grafts, occlusion devices, infusion catheters and the like. 
Minimally invasive intravascular devices have especially become popular with the 
introduction of coronary stents to the U.S. market in the early 1990's. Coronary 
and peripheral stents have been proven to provide a superior means of maintaining 
vessel patency, and have become widely accepted in the medical community. 
Furthermore, the use of stents has been extended to treat aneurysms and to provide 
occlusion devices, among other uses. 

[0004] Typically, intraluminal medical devices, such as stents, are deployed at 
a point of treatment in a body vessel by a delivery device that has been directed 
through the body vessel. Once the intraluminal device has been deployed at the 
point of treatment, the delivery device is withdrawn from the vessel Using prior 
art devices and methods, it is necessary to insert a second delivery device 
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following removal of the first if deployment of an additional intraluminal device is 
desired. Each additional intraluminal medical device for deployment in the vessel 
necessitates an additional delivery device. Each additional delivery device, like 
the first, must be directed through the body vessel to a point of treatment, which 
increases the length and complexity of the procedure. 
[0005] Recently, prosthetic venous valves have developed in the art. These 
valves are designed to replace the fimction of incompetent natural valves. 
Considering the presence of multiple natural valves along the length of a body 
vessel, it may be necessary in some treatments to deliver multiple prosthetic 
venous valves into a single vessel. The prior art does not, however, contain any 
devices or methods that allow for the delivery of multiple intraluminal medical 
devices without the need for retracting a first delivery device from the vessel and 
inserting a second delivery device into the vessel for each additional intraluminal 
device being delivered. 

[0006] Therefore, there is a need for medical devices and various methods that 
allow for the delivery of multiple intraluminal medical devices into a body vessel 
without the need for retracting a delivery device, such as a sheath, fi-om the vessel 
and inserting a second delivery device into the vessel between deployments. 

SUMMARY OF THE INVENTION 

[0007] The present invention provides devices, kits, and methods for placing 
multiple inti-aluminal medical devices into a body vessel. The methods include 
providing a delivery medical device, such as a sheath tliat defines a lumen, and a 
plurality of intraluminal medical devices, such as prosthetic venous valves. Next, 
the methods include advancing the delivery medical device through the body 
vessel and advancing a first intraluminal medical device through tlie lumen of the 
delivery device. Next, the method includes deploying a first intraluminal medical 
device at a first point of treatment. After deployment of the first medical device, a 
second medical device is advanced to a second point of treatment and deployed. 
Between the deployment of the first medical device and the advancement of the 
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second medical device, the delivery device is not removed entirely from the body 
vessel. 

[0008] In a preferred embodiment, a method according to the invention 
comprises advancing a sheath defining a lumen into a body vessel, advancing a 
first prosthetic venous valve through the lumen, deploying the first prosthetic 
venous valve, advancing a second prosthetic venous valve through the lumen 
without removing the sheath firom the body vessel, and deploying the second 
prosthetic venous valve. 

[0009] In a particularly preferred embodiment, a method according to the 
present invention comprises inserting a sheath into a body vessel at an insertion 
point, advancing the sheath to a first point of treatment in the body vessel, 
deploying a first prosthetic venous valve, retracting the sheath to a second point of 
treatment, advancing a second prosthetic venous valve through the sheath, and 
deploying the second prosthetic venous valve. The first and second prosthetic 
venous valves are deployed fi'om the sheath without removing the sheath 
completely from the body vessel. 

[0010] The present invention also provides medical devices for use in the 
methods of the present invention. In particular, the present invention provides 
medical devices that facilitate the advancement of additional intraluminal medical 
devices into a body vessel following the deployment of an initial intraluminal 
medical deyice without the removal of an installed delivery medical device. The 
medical devices of the present invention comprise carriers that include an 
intraluminal medical device. In one embodiment, the medical device comprises an 
elongate member with an intraluminal medical device disposed on a distal end 
thereof. The elongate member is adapted for insertion into the lumen of a delivery 
device, such as the sheath. Preferably, the elongate member further includes a 
jacket member disposed around the intraluminal medical device. Particularly 
preferably, the jacket comprises a peel-away sheath. 

[0011] In another embodiment, the medical device comprises a carrier that 
defines an internal passage. In each carrier of this type, an intraluminal medical 
device is disposed in the interior passage. The carrier can define a coimector that 
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is adapted to form a mating connection with another connector on the delivery 
device. 

[0012] The present invention also comprises kits useful in the methods of the 
invention. The kits include a delivery device, such as a sheath defining a lumen, 
and a plurality of medical devices in accordance with the present invention. In 
preferred embodiments, the plurality of medical devices comprises a plurality of 
elongate members each having a prosthetic venous valve disposed on a distal tip 
thereof. Each of the plurality of elongate members further includes a jacket 
member disposed around the intraluminal medical device, such as a peel-away 
sheath. In a particularly preferred embodiment, the kit includes a sheath having a 
first elongate member disposed therein, and at least a second elongate member 
free of the sheath- At least one elongate member includes a jacket member 
disposed around the associated intraluminal medical device. In further preferred 
embodiments, the kit can include additional elongate members that are free of the 
sheath. These additional elongate members also preferably include jacket 
members disposed around the associated intraluminal medical devices. 
[0013] In another embodiment, a kit according to the present invention 
comprises a sheath defining a lumen and a plurality of housing members. The 
sheath preferably defines a first connector. Each of the housing members defmes 
an interior passage and preferably defines a second connector that is adapted for 
mating with the first connector. An intraluminal medical device, such as a 
prosthetic venous valve, is disposed in the interior passage of each of the plurality 
of housing members. Particularly preferably, kits according to the embodiment of 
the present invention further include an obturator adapted for advancing an 
intralxmiinal medical device through the interior passage of a housing member and 
into the lumen of the sheath. 

[0014] The present invention also provides methods of supplying intraluminal 
medical devices for use in treating human and veterinary patients in which it is 
desirable to deploy multiple intraltiminal medical devices in a body vessel. In a 
preferred embodiment, the method of supplying according to the present invention 
comprises supplying a sheath defining a lumen with a plurality of carriers. Each 



wo 2004/093745 PCT/US2004/01 2685 



of the plurality of carriers includes an intraluminal medical device and is capable 
of being operably associated with the sheath. Preferably, the sheath, plurality of 
carriers and intraluminal medical devices are supplied as a kit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Figure 1 is a side viewj partially broken away, of a medical device for 
use in the methods of the invention. 

[0016] Figure 2 is a side view, partially broken away, of a medical device 
according to one embodiment of the invention. 

[0017] Figure 3 is a side view of a kit and its components according to one 
embodiment of the invention. 

[0018] Figure 4 is a side view, partially broken away, of a medical device 
according to another embodiment of the invention? 

[0019] Figure 5 is a side view, partially broken away, of an obturator for use 
with the medical device illustrated in Figure 4. 

[0020] Figure 6 is a wide view of a kit and its components according to another 
embodiment of the invention. 

[0021] Figure 7 is a block diagram illustrating a miethod according to one 
embodiment of the invention. 

[0022] Figure 8 is a block diagram illustrating a method according to another 
embodiment of the invention. 

[0023] Figure 9 is a block diagram illustrating a method according to another 
embodiment of the invention. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS OF 
THE INVENTION 

[0024] Additional understanding of the invention can be obtained by reference 
to the following detailed description of exemplary embodiments in conjunction 
with review of the appended drawings. The detailed description and drawings are 
intended merely to describe exemplary embodiments of the invention, and are in 
no way intended to limit the scope of the invention. Rather, the detailed 
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description and drawings serve to enable one of ordinary skill in the relevant art to 
make and use the invention. 

[0025] Figure 1 illustrates a medical device 1 0 for use m the methods of the 
invention. The medical device 10 comprises a sheath 12, a dilator 14, and an 
intraluminal medical device 16. The sheath 12 defines a lumen 18 and the dilator 
14 is disposed therein: The intraluminal medical device 16 is disposed on the 
dilator 14 at a chamber section 20. The sheath 12 can fiirther include a connector 
22, which will be described more fully below, and various other functional 
components, such as access port 24. 

[0026] Figure 2 illustrates a carrier medical device in accordance with one 
embodiment of the invention. In this embodiment, the carrier comprises the 
dilator 14 illustrated in Figure 1 and jacket member 30 disposed around the 
chamber area 20 and intraluminal medical device .1 6. In this embodiment, the 
carrier 14 is an elongate member having distal 26 and proximal 28 ends. The 
chamber area 20 is disposed near the distal end 26 and the intraluminal medical 
device 16 is disposed in the chamber section 20. As illustrated in Figure 2, the 
jacket member 30 preferably comprises a sheath that surrounds the carrier 14 at 
the chamber end 20. In the illustrated embodiment, the jacket member 30 
comprises a peel-away sheath. Peel-away sheath 30 includes one or more 
weakened areas 32 and tabs 34. The peel-away sheath 30 is removed by pulling 
tabs 34 at the weakened areas 32. After tearing down the length of the sheath 30, 
the peel-away sheath 30 is free of the carrier 14, and the chaniber area 20 and 
intralimiinal medical device 16 are exposed. 

[0027] The jacket member 30 preferably has a length that, at a minimum, 
extends along a length of an intraluminal medical device 16 in the chamber area. 
At a maximum, the length of the jacket member 30 can be the length of the carrier 
14. Preferably, however, the jacket member 30 has a length that, when the 
member 30 is axially moved to a position at the proximal end of the carrier 14 by 
way of the carrier 14 being inserted into the sheath 12, prevents the distal tip 26 of 
the carrier 14 from extending beyond a distal end of the sheath 12 prior to removal 
of the jacket member 30. This avoids unintentional exposure of the chamber 
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section 20 or deployment of the intraluminal medical device 16 before such 
exposure and/or deployment is desired. 

10028] The carrier 14 is placed into a sheath 12 and advanced along the lumen 
18 of the sheath until intraluminal medical device 16 is positioned at a desired 
point. The peel-away sheath 30 is preferably slidably mounted on the carrier 14. 
This facilitates insertion of the carrier 14 into the sheath 12 while minimizing the 
potential for unintended release of the intralimiinal medical device 16 from the 
chamber section 20 prior to insertion into the lumen 18. As is known in the art, 
the intraluminal medical device can comprise a self-expanding stent, and 
premature removal of a constraining force can lead to unintended deployment of 
the device. 

10029] In use, the distal end 26 of the carrier 14 is inserted into the lumen 18 of 
the sheath 12. As the distal end 26 is advanced further into the lumen 18, the peel- 
away sheath 30 is forced towards the proximal end 28 of the carrier 14 by the 
sheath 12. This ensures that intraluminal medical device 16 is restrained 
throughout the process of inserting carrier 14 into sheath 12, initially by the jacket 
member 30, and eventually by the sheath 12. 

[0030] The carrier 14 is suitable for use in the methods of the present invention 
as it provides a medical device that can be inserted into the lumen 18 of sheath 12 
and subsequently removed. Additional carriers 14 can then be advanced into the 
lumen 1 8 to deploy additional intraluminal medical devices. Any suitable number 
of additional carriers 14 can be sequentially advanced into the lumen 18 of the 
sheath 12. The previously inserted carrier need only be removed from the limien 
1 8 prior to insertion of the next carrier 1 4, 

(0031] Together, the sheath 12 and multiple carriers 14 provide a suitable kit 
for delivering a plurality of intraluminal medical devices into the body vessel. 
Figure 3 illustrates the components of a kit 50 according to one embodiment of the 
invention. In this embodunent, the kit 50 includes a delivery medical device, such 
as sheath 12, and multiple carriers 14a, 14b, 14c. Each of the carriers 14a, 14b, 
14c includes an intraluminal medical device 16a, 16b, 16c and preferably includes 
a jacket, such as peel-away sheath 30a, 30b, 30c. Further, each of the carriers 14a, 
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14b, 14c are capable of being operably associated with the sheath 12, such as 
being adapted to be inserted into the lumen 18 of sheath 12. Preferably, as 
illustrated in Figure 3, the kit 50 includes a sheath 12 havmg a first carrier 14 
disposed in the lumen 18. In this configuration, the kit 50 allows for an initial use 
of the device assembly 10 to deploy the first intraluminal medical device 16, and 
subsequent use of additional carriers 14a, 14b, 14c to sequentially deploy 
additional intraluminal devices 16a, 16b, 16c. Additional carriers 14a, 14b, 14c 
are preferably supplied fi-ee of the sheath 1 2, i.e., not within the lumen 18 of the 
sheath 12. Also, as described above, each of the additional carriers 14a, 14b, 14c, 
preferably includes a jacket member 30a, 30b, 30c. 

[0032] Figure 4 illustrates a carrier 60 according to another embodiment of the 
invention. Carrier 60 comprises a housing member 62 that defines an interior 
passage 64. Intraluminal medical device 16 is disposed in the interior passage 64. 
Housing member 62 preferably defines a connector 66 that is adapted to form a 
mating connection to a connector on a delivery device, such as connector 22 on 
sheath 12 illustrated in Figure 1. 

[0033] The intraluminal medical device 16 associated with carrier 16 is 
deployed by advancing the device 16 out of the interior passage 64. An obturator 
68, illustrated in Figure 5, provides a pushing surface 70 for accomplishing this 
movement. The pushing surface 70 is preferably adapted to slidably move within 
the interior passage 64 of the housing 62 while advancing the intraluminal medical 
device 16 through the interior passage 64. 

[0034] The carrier 60 is particularly well-suited for facilitating the introduction 
of multiple intraluminal medical devices 16 into a delivery device, such as sheath 
12, without necessitating the removal of the sheath 12 firom a body vessel. For 
example, the connector 66 can be mated with a connector 22 on the sheath 12 to 
define a continuous lumen between the sheath 12 and housmg member 62. The 
continuous lumen comprises the lumen 18 of the sheath and the interior passage 
64 of the carrier 60. Once the carrier is connected to the sheath 12, obturator 68, 
via pushing surface 70, can be used to advance intraluminal medical device 16 out 
of the interior passage 64 of the carrier 60 and into the lumen 18 of the sheath 12. 
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Due to the connection between the connectors 66, 22, the intraluminal medical 
device is restricted throughout this process and no unintended deployment occurs 
during the transition from the carrier 60 to the sheath 12. 
[0035] The connectors 22, 66 can be any suitable mating pair of connectors 
known to those skilled in the art. Examples of suitable connectors include mating 
threaded coimectors, mating clamping connectors, mating luer lock fittings, and 
the like. In one embodiment, the connector on the sheath 12 comprises a valve, 
such as a silicone iris or check valve, that receives housing member 62. The 
housing member 62 in this embodiment, therefore, does not define any structural 
connector. Rather, the form of the housing member 62 itself forms the connector 
66. Indeed, in this embodiment, housing member 62 preferably has a smooth 
outer surface. Thus, in this embodiment, the housing member 62 is inserted into 
the valve on the sheath 12 to form a connection between the sheath 12 and carrier 
60, and to define the desired continuous lumen. 

[0036] Figure 6 illustrates the components of a kit 80 according to another 
embodiment of the invention. The kit 80 includes a delivery device, such as 
sheath 12, that defines a lumen 18 and a plurality of carriers 60a, 60b, 60c. Each 
of the carriers 60a, 60b, 60c includes an intraluminal medical device 16a, 16b, 
16c. Further, each carrier 60a, 60b, 60c preferably includes a comiector 66a, 66b, 
66c individually adapted to form a mating connection to a connector 22 on sheath 
12. The kit 80 fiirther includes an obturator 68 having a pushing surface 70 
adapted to advance intraluminal medical devices 16a, 16b, 16c out of interior 
passage 64a, 64b, 64c of the carrier 60a, 60b, 60c. The several intraluminal 
» medical devices 16a, 16b, 16c can be sequentially inserted into the lumen 18 of the 
sheath 12 by first forming a connection between the coimector 66a of the first 
carrier 60a and the connector 22 of the sheath 12 and advancing the mtraluminal 
medical device 16a out of the interior passage 64a into the lumen 18. Next, the 
obturator 68 can be advanced through the lumen 1 8 of the sheath 12 until the 
intraluminal medical device 16s is deployed. Next, the obturator 68 is removed 
from the Imnen 1 8 of the sheath 1 2 and the first carrier 60a is removed from the 
sheath 12. The second carrier 60b is connected to the comiector 22 in similar 
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fashion as the first carrier 60a. Following connection, the second intraluminal 
medical device 16b is advanced out of the interior passage 64b and into the lumen 
18 by the obturator 68. Again, after deployment of the second intraluminal 
medical device 16b, the third intraluminal medical device 16c can be deployed in 
similar fashion. 

[0037] While the kits 50, 80 illustrated herein each contain three additional 
carriers, it is contemplated that any suitable number of additional carriers can be 
used. The actual number chosen will depend on several factors, including the 
number of intraluminal medical devices to be deployed in any single body vessel. 
[0038] As illustrated in Figure 6, the kit preferably includes an elongate carrier 
14 initially disposed in a sheath 12. The elongate carrier 14 includes a first 
intraluminal medical device 16 in a chamber region 20. This configuration of the 
kit 80 facilitates efficient deployment of a first intraluminal medical device 16 and 
deployment of subsequent intraluminal medical devices 16a, 16b, 16c following 
removal of elongate carrier 14. 

[0039] In all embodiments of the present invention, the intraluminal medical 
device can comprise any suitable intraluminal medical device, such as a stent, an 
occluder, a filter, and a prosthetic venous valve. The intraluminal medical device 
can comprise a self-expanding or balloon expandable device. Examples of 
suitable stents for use in the present invention include those described in United 
States Patent 6,464,720 to Boatman et al. for a RADIALLY EXPANDABLE 
STENT; 6,231,598 to Berry et al. for a RADIALLY EXPANDABLE STENT; 
6,299,635 to Frantzen for a RADIALLY EXPANDABLE NON-AXIALLY 
CONTRACTING SURGICAL STENT; and 4,580,568 to Gianturco for a 
PERCUTANEOUS ENDOVASCULAR STENT AND METHOD FOR 
INSERTION THEREOF. In exemplary embodiments of the invention, the 
intraluminal medical device comprises a prosthetic valve, such as a prosthetic 
venous valve. Any suitable prosthetic valve can be utilized in the devices and 
methods according to the present invention. Examples of suitable prosthetic 
venous valves include those described in United States Patent 6,508,833 to 
Pavcnik et al. for a MULTIPLE-SIDED INTRALUMINAL MEDICAL DEVICE, 
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and published United States Patent Application 2001/0039450 to Pavcnik et al. for 
an IMPLANTABLE MEDICAL DEVICE. Other suitable prosthetic venous 
valves include stentless prosthetic venous valves, such as the valves described in 
conunonly-owned Provisional Patent Application Serial No. 60/459,475, filed on 
April 1, 2003, and entitled Percutaneously Deployed Vascular Valve With Wall- 
Adherent Adaptations. Each of these references are hereby incorporated into this 
disclosure in their entirety for the express purpose of describing suitable 
implantable medical devices for use in and with the devices, kits, and methods 
according to the present invention. 

[0040] It may be desirable to deploy different types of intraluminal medical 
devices in a single procedure and/or vessel. For example, it may be desirable to 
deploy a prosthetic venous valve at one location in a vessel, and deploy a self- 
expandable stent at another location in the same vessel. Thus, any suitable 
combination of intraluminal medical devices can be used in the kits and methods 
of the present invention. The exact combination and number of intraluminal 
medical devices used in any particular method or included in any particular kit 
will depend on various factors, including the condition being treated. 
[0041] Figure 7" illustrates a method 1 00 of delivering multiple medical devices 
into a body vessel according to one embodiment of the invention. In a first step 
102, a first intraluminal medical device is advanced to a first point of treatment 
(POT). Preferably, this step comprises advancing a delivery assembly, such as 
assembly 10 illustrated in Figure 1, that includes a sheath and a carrier including 
the intraluminal medical device through a body vessel. Alternatively, this step can 
comprise advancing an intraluminal medical device through a sheath that has 
previously been inserted into the body vessel. Further, the intraluminal medical 
device can be disposed on a carrier, or can be advanced through the sheath via an 
obturator. 

[0042] In another step 104, the first intraluminal medical device is deployed. 
The manner in which this step is accomplished will depend on the arrangement of 
the intraluminal medical device within the delivery device. For example, if the 
intraluminal medical device is disposed on a elongate carrier, such as carrier 14 
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illustrated in Figures 1-3, the intraluminal medical device can be deployed by 
withdrawing the sheath to expose the intraluminal medical device. If, however, 
the intraluminal medical device is not disposed on an elongate carrier member and 
is simply contained within a lumen of the delivery device independent of a carrier, 
the intraluDoinal medical device can be deployed simply by forcing the medical 
device out of an end of a lumen. For example, if the intraluminal medical device 
is contained wiUnn a carrier, such as carrier 60 illustrated in Figures 4 and 6, an 
obturator, such as obturator 68 illushrated in Figure 5, can be used to force the 
intraluminal medical device out of a delivery device. 

[0043] In another step 106, a second intraluminal medical device is advanced 
throu^ the delivery device. This stq) is accomplished after deployment of the 
first intraluminal medieal device, and the maimer in which this step is 
accomplished v/ill alsodepend upon the configuration of the second intraluminal 
medical device. For example, if an elongate carrier is utilized, the elongate carrier 
is advanced through the lumen of the delivery device. However, if a housing 
carrier is utilized, the intraluminal medical device is advanced through the lumen 
of the delivery device via an obturator. Preferably, the advancement of the second 
intraluminal medical device is accomplished only after removal of any 
advancement means used to advance the first intraluminal medical device, such an 
elongate carrier or an obturator. 

[0044] In another step 108, a second intraluminal medical device is positioned 
at a second POT in the body vessel. In another step 110, the second intraluminal 
medical device is deployed. Again, the mechanism of deploying the second 
intraluminal medical device will depend on the configuration of the medical 
device and carrier, as described above. 

[0045] Figure 8 illustrates a method 200 according to another embodiment of 
the invention. In the method according to this embodiment of the invention, a first 
step 202 comprises advancing a first prosthetic venous valve to a first POT of a 
body vessel. In another step 204, the first prosthetic venous valve is deployed. In 
another step 206, the carrier, such as the dilator 14 illustrated in Figure 1, is 
removed firom the body vessel. In another step 208, a second carrier with a second 
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prosthetic venous valve is inserted into the dehvery device. In another step 210, 
the second prosthetic venous valve is advanced through the delivery device. In 
another step 212, the second prosthetic venous valve is positioned at a second 
point of treatment. In another step 214, the second prosthetic venous valve is 
deployed. In a repeating step 216, the steps between the removing the carrier step 
206 through the deploying the second prosthetic venous valve step 214, 
inclusively, can be repeated as many times as necessary. The number of 
repetitions chosen will depend on the number of prosthetic venous valves desired 
to be delivered. 

[0046] Figure 9 illustrates a method 300 according to another embodiment of 
the present invention. In this embodiment, the method 300 comprises a first step 
302 of advancing a first prosthetic venous valve to a first POT. In another step 
304, the first prosthetic venous valve is deployed. In another step 306, the 
advancer member associated with the first prosthetic venous valve is removed. As 
used herein, the term "advancer member" refers to a carrier, such as an elongated 
carrier 14 illustrated in Figure 2, or an obturator, such as the obturator 68 
illustrated in Figure 5 or other suitable member used to advance a prosthetic 
venous valve through a delivery device. 

10047] In another step 308, a second prosthetic venous valve is inserted into 
the delivery device. In this embodiment, the insertion step 308 is preferably 
accomplished by connecting a carrier containing the second prosthetic venous 
valve, such as carrier 60 illustrated in Figure 4, to the delivery device and 
advancing the second prosthetic venous valve through the carrier and into the 
delivery device. In another step 310, the second prosthetic yenous valve is 
advanced through the delivery device. In another step 3 12, the second prosthetic 
venous valve is positioned at a second POT. In another step 314, the second 
prosthetic venous valve is deployed. In a repeating step 316, the steps between 
and including the removal of the advancer 306 and the deploying of the second 
prosthetic venous valve 3 14 are repeated any suitable number of times. The actual 
number of repetitions 316 chosen will depend on the desired number of prosthetic 
venous valves to be deployed. 
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[0048] The present invention also provides a method of supplying intraluminal 
medical devices for use in methods of treating human or veterinary patients in 
v^hich it is desirable to deploy multiple iiltraluminal medical devices in a body 
vessel. In one embodiment, this method of the invention comprises supplying a 
sheath defining a lumen with a plurality of carriers. Each of the carriers includes 
an intraluminal medical device and is capable of being operably associated with 
the sheath. As used herein, the term "operably associated" refers to a formation of 
a connection between the carrier and the sheath to define a continuous path of 
travel for an intraluminal medical device from the carrier into the sheath. 
Preferably, the sheath and plurality of carriers and intraluminal medical devices 
are supplied as kits. 

[0049] In exemplary embodiments, the intraluminal medical devices comprise 
prosthetic venous valves. Also preferable, the carriers comprise medical devices 
in accordance with the present invention, such as carrier 14 illustrated in Figure 2 
and carrier 60 illustrated in Figure 4. If the carriers supplied comprise housings 
defining interior passages, such as the carrier 60 illustrated in Figure 4, the method 
of supplying according to the present mvention also preferably includes supplying 
an obturator adapted for advancing an intraluminal medical device through the 
housing member and into the lumen of the sheath. 

[0050] The foregoing disclosure includes the best mode of the inventor for 
practicing the invention. It is apparent, however, that those skilled in the relevant 
art will recognize variations of the invention that are not described herein. While 
the invention is defined by the appended claims, the invention is not limited to the 
literal meaning of the claims, but also includes these variations. 
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CLAIMS 

' 1 . A method of delivering multiple medical devices into a body vessel, 
comprising: 

providing a sheath that defines a lumen; 

providing a plurality of medical devices capable of being advanced 
through the lumen; 

advancing the sheath through said body vessel; 

advancing a first medical device of the plurality of medical devices 
through the lumen; 

deploying the first medical device at a first point of treatment in said 

body vessel; 

advancing a second medical device of the plurality of medical 
devices through the lumen; 

deploying the second medical device at a second point of treatment 
in said body vessel. 

2. The method of Claim 1 , wherein the first medical device is disposed 
within the sheath to form a delivery assembly, and wherein advancing the sheath 
and advancing a first medical device comprise advancing the delivery assembly 
through said body vessel. 

3. The method of Claim 1, wherein advancing a second medical device 
comprises advancing a dilatoi: having the second medical device disposed thereon. 

4. The method of Claim 1 , wherein advancing a second medical device 
comprises connecting a housing member containing the second medical device to 
the sheath and advancing the second medical device out of the housing member 
and into the sheath. 

5. The method of Claim 1 , wherein each of the pluraUty of medical 
devices comprises a prosthetic valve. 



wo 2004/093745 



PCTAJS2004/012685 



16 

6. The method of Claim 5, wherein each of the plurality of medical 
devices comprises a prosthetic venous valve. 

7. The method of Claim 1 , wherein the first medical device comprises 
a prosthetic valve and the second medical device comprises a stent. 

8 . The method of Claim 1 , wherein the first medical device comprises 
a stent and the second medical device comprises a prosthetic valve. 

9. A method of implanting multiple prosthetic venous valves in a body 
vessel, comprising advancing a sheath defining a lumen mto said body vessel, 
advancing a first prosthetic valve through the lumen, and advancing a second 
prosthetic valve through the lumen without removing the sheath from said vessel. 

1 0. A method of implanting a plurality of medical devices at a plurality 
of points of treatment in a body vessel, comprising: 

inserting a sheath defining a lumen into said body vessel at an 
insertion point; 

advancing the sheath to a first point of treatment of said plurality of 
points of treatment; 

deploying a first medical device of said plurality of medical devices; 

retracting the sheath to a second point of treatment of said plurality 
of points of treatment; 

advancing a second medical device of said plurality of medical 
devices through the lumen; and 

deploying the second medical device of said plurality of medical 

devices. 

1 1 . The method of Claim 1 0, wherein the first and second medical 
devices each comprise a prosthetic valve. 

1 2. The method of claim 1 1 , wherein the first and second medical 
devices each comprise a prosthetic venous valve. 
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13» The method of Claim 10, wherein the first medical device comprises 
a prosthetic valve and the second medical device comprises a stent. 

14. The method of Claim 10, wherein the first medical device comprises 
a stent and the second rhedical device comprises a prosthetic valve, 

1 5. The method of Claim 1 0, wherein advancing a second medical 
device comprises advancing a dilator having the second medical device disposed 
thereon. 

1 6. The method of Claim 1 0, wherein advancing a second medical 
device comprises coimecting a housing member containing the second medical 
device to the sheath and advancing the second medical device out of the housing 
member and into the sheath. 

17. A kit for implanting a plurality of intraluminal medical devices, 
comprising: 

a sheath defining a lumen; and 

a plurality of carriers, each of the plurality of carriers including one 
of said plurality of intraluminal medical devices and capable of being operably 
associated with the sheath. 

18. A kit according to Claim 1 7, wherein the plurality of carriers 
comprises a plurality of elongate members, each of the plurality of carriers having 
one of said plurality of intraluminal medical devices disposed thereon. 

19. A kit according to Qaim 1 8, wherein each of the plurality of 
elongate members includes a jacket member disposed around the one of said 
plurality of intraluminal medical devices. 

20. A kit according to Claim 17, wherein the plurality of carriers 
comprises a plurality of housing members, each of the plurality of housing 
members defining a passage and having one of said plurality of intraluminal 
medical devices disposed in the passage. 
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21 ; A kit according to Claim 20, wherein the sheath defines a first 
connector and each of the plurality of housing members defines a second 
connector adapted for mating with the first connector. 

22. A kit according to Claim 20, further comprising an obturator 
adapted for advancing each of said plurality of intralummal medical devices 
through one of said plurality of housing members and into the lumen of the sheath. 

23. . A kit according to Qaim 17, wherein each of said plurality of 
medical devices comprises a prosthetic valve. 

24. A kit according to Claim 23, wherein each of said plurality of 
medical devices comprises a prosthetic venous valve. 

25. A kit according to Claim 17, wherein one of said plurality of 
medical devices comprises a stent and one of said plurality of medical devices 
comprises a prosthetic valve. 



wo 2004/093745 PCT/US2004/01 2685 




wo 2004/093745 



2/7 



PCT/US2004/012685 




wo 2004/093745 



3/7 



PCT/US2004/012685 




wo 2004/093745 



4/7 



PCT/US2004/0 12685 




wo 2004/093745 



5/7 



PCT/US2004/012685 



100 



102--\ 



104— \ 



106— N 



108--\ 



110-^ 




FIG. 7 



wo 2004/093745 



PCT/US20O4/0I2685 



6/7 




FIG. 8 , 



wo 2004/093745 



PCT/US2004/0 12685 



7/7 




FIG. 9 



INTERNATIONAL SEARCH REPORT 



International Application No 

PCT/US2004/012685 



A. CLASSinCATlON OF SUBJECT MATTER , . 

IPC 7 A61F2/06 A61F2/24 



According to International Patent Ctassification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum doaimentatk>n searched (dasSiTicatlon system followed by classification symbols) 

IPC 7 A61F 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the intemalional search (name of data base and, where pradicai, search terms used) 

EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " Citation ot document, with indlcalion, where approprtale. of the relevant 



Relevant to d^m No. 



wo 96/37167 A (RAYCHEM CORP) 
28 November 1996 (1996-11-28) 
abstract; figures 15-18 
page 12, line 23 -page 13, line 10 

US 5 662 675 A (POLANSKYJ STOCKERT ODARKA 

ET AL) 2 September 1997 (1997-09-02) 
column 2, line 20 -column 4, line 47; 
figures 9-11 



US 5 824 041 A (FREISLIN6ER KIRSTEN 
AL) 20 October 1998 (1998-10-20) 
figures 17,18 



ET 



WO 98/22045 A (CARDIOVASCULAR DYNAMICS 
INC) 28 May 1998 (1998-05-28) 
page 15, line 18 -page 16, line 32; 
figures 7,12 



17-20,22 



17,18 



17-25 



17-25 



□ 



Further documents are listed in the continuation of box C. 



Patent famDy members are listed In annex. 



" Speda) categories of cited documents : 

*A* document defining the general state of the art which is not 

considered to be of particular relevance 
'E* earlier document but published on or after the international 

filing date 

"L* document which may throw doubts on priority claim(s)or 
which is cited to eslabUsh the publication date of another 
citation or other special reason (as specified) 

*0* document referring to an oral disclosure, use. exhibition or 
other means 

'P* document published prior to the international fiOng date but 
later than the prforily date claimed 



*T' later document published after the international firing date 
or priority date and not in conflict with the application but 
died to understand the prindple or theory underlying the 
^ventlon 

'X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

■Y* document of particular relevance; the dakned invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such corhbtnatlon being obvious to a person sidlled 
in the art. 

'&' document member of the same patent farnfy 



Date of the actual completion of the International search 



24 August 2004 



Date of maning ol the International search report 



01/09/2004 



Name and maning address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280HVRijswqk 
TeL (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70)340-3016 



Authorized officer 



Newman, B 



Foim PCr/lSA/210 (secorwi sheet) tianuary 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US2004/012685 



Box II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This International Search Report has not been established in respect of certain datms under ArUcte 17(2)(a) for the following reasons: 

1. lYl Claims Nos.: 1-16 

— because Ihey relate to subject matter not required to be searched by this Authority, namely: 

Rule 39.1(1 v) PCT - Method for treatment of the human or animal body by 
surgery 

2. I I Claims Nos.: 

— because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an ^tent that no meaningful International Search can be carrfed out, specifically: 



3. Claims Nos.: 

— because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box 111 Observations where unity of invention is lacking (Continuation of Item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1. I I As ail required additional search fees were timely paid by the applicant, this International Seardi Report covers all 
* — ' searchable claims. 

2. rn As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 



3. 1 I As only some of the required addifional search fees were timely paid by the applicant, this International Search Report 
' — * covers only those claims for which fees were paid, specifically claims Nos.: 



4. LJ No required additional search fees were timely paid by the applicant Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; It is covered by claims Nos.: 



Remark on Protest | [ The additional search fees were accompanied by the applicant's protest 

[ I No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International Application No 

PCT/US2004/012685 



patent document 




Publication 




Patent family 




Publication 


dted in search report 




date 




member(s) 




date 


wo 9637167 


A 


28-11-1996 


EP 


0773754 Al 


21-05-1997 








JP 


10503411 T 


31-03-1998 








UO 


9637167 Al 


28-11-1996 








US 


5833694 A 


10-11-1998 


US 5662675 


A 


02-09-1997 


NONE 








US 5824041 


A 


20-10-1998 


US 


6126685 


A 


03-10-2000 








US 


6350278 


Bl 


26-02-2002 








US 


6355060 


Bl 


12-03-2002 








US 


5683451 


A 


04-11-1997 








US 


6024763 


A 


15-02-2000 








DE 


69514589 


Dl 


24-02-2000 








DE 


69514589 


T2 


14-09-2000 








EP 


0696447 


A2 


14-02-1996 








EP 


0948946 


Al 


, 13-10-1999 








EP 


0943302 


A2 


22-09-1999 








JP 


8173548 


A 


09-07-1996 








DE 


29522101 


Ul 


09-12-1999 








DE 


69518275 


01 


14-00-9000 








DE 


69518275 


T2 


15-03-2001 








DE 


69518435 


Dl 


21-09-2000 








DE 


69518435 


T2 


29-03-2001 








EP 


0686379 


A2 


13-12-1995 








EP 


0792627 


A2 


03-09-1997 








EP 


1010406 


A2 


21-06-2000 








JP 


8052165 


A 


27-02-1996 




A 
n 




US 


5728150 A . 










US 


6090136 A 


18-07-2000 








AU 


5452098 A 


10-06-1998- 








EP 


1006941 


Al 


14-06-2000 








JP 


2002513302 T 


08-05-2002 








UO 


9822045 


Al 


28-05-1998 








US 


6261320 


61 


17-07-2001 








US 


6120535 A 


19-09-2000 





Forni PCT/lSA/210 (patent family annex} (January 2004) 



BEST AVAIUBLE COPY 



